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The Properties of Tungsten-Rhenium Alloys 


and annealed at 1400 to 1500°C has U.T.S. equal 180 to 190 kg/mm2 

and elongation of 18 to 20%; 4) Hardness of tungsten-rhenium 

alloys at 20-1000°C is also higher than that of pure tungsten, 

the hardness of the alloys with more than 10% rhenium at 800°C 

is 200 kg/mm2 against 110 kg/mm? for alloys containing less than 

10% rhenium; 5) The electrical resistivity of tungsten at various x 
temperatures is increased several times by addition of rhenium; 

6) The results of the present investigation indicate that the 
tungsten-rhenium alloys can be used in the manufacture of various 

parts of vacuum tubes, thermocouples and electrical contacts, 


There are 5 figures and 10 references: 6 Soviet, 2 English and 
2 German, 
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AUTHORS: Tylkina, M. A., Psyganova, I. As, Savitskiy, Ye. M. 
eee 
TITLE; Phase Diagram of the System eaeatea Rhenium ”\ 
PERIODICAL: Zhurnal neorganicheskoy khimii, 1960, Vol. 5, No. 8, 


Pp-e 1905-1907 


rhenium powder (99.8% of Re) at 1600°C. 16 alloys were produced in 
argon atmosphere in the are furnace at 200 torr and remelted several 
times. The ground faces (Fig. 2) were etched with an aqueous solution 
of NH AF + HCl + HF + HNO;, and the microhardness of the components was 


determined, The X-ray pictures of pulverized alloys were taken by means 
of Cu-, Ni- and V-radiation. Two chemical compounds developed by 


peritectic reaction, a wide range of solid solutions on the tantalum side, 
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and low solubility on the rhenium side were determined in the system, 


Structure, lattice constants, and ranges of XY- and O-phases, and the 
two-phase Tange of o + y are described. There are 2 figures and vi 
Teferences: 4 Soviet, 1 US, 1 British, and 1 Polish, 


ASSOCIATION: Institut metallurgii im, 4, A. Baykova Akademii nauk 
' SSSR (Institute of Metallurgy imeni A. A. Baykoy 
of the Academy of Sciences USSR 
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AUTHORS; Tylkina, M. As, Povarova, K. Be, Savitskiy, Ye. M. 
TITLE: Phase Diagram of the System Vansdtue’. Rhenium y\ 
PERIODICAL: Zhurnal neorganicheskoy khimii, 1960, Vol. 5, No. 8, 


pp. 1907-1910 if 
TEXT; The phase diagram depicted in Fig. 1 was determined by means of a 
measurement of the melting temperatures, microscopic and radiographic 
analyses, measurement of the hardness of the alloys and the micro 
hardness of the components. The initial substances were V and Re powder 
fused together in an are furnace. The melting temperature was determined 
by means of an optical pyrometer calibrated according to the pure metals. 
The hardness was measured according to Vickers with a mMT-3 (PMT-3) 
apparatus. The X-ray pictures were taken with an PKA, (RKD) camera. 
In Fig. 2 the microstructures of V-Re alloys are depicted, and a Table 
gives the analytical data and hardnesses. An exact description of 
ranges, lattice constants, and physical data of the new o-phase (VRe3) 


Card 1/2 


APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001757720003-9" 


"APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001757720003-9 


SUC WRSAAROSS HGEL EES pi Seana ET Sem us ene 


ne ap SRE ERs ot NYO OT 
Re Ee ORNS RATERS LTRS FSET ESET TEETER 


Phase Diagram of the System Vanadium - 8/078/60/005/008/015/018 
Rhenium ‘ BO004/B052 


which is only stable above 1500°C are given, and also the ranges of the 
2 solid solutions, a- and #-phases, a+f eutectic, and the twophase ranges 
of a+o and o+8. There are 2 figures, 1 table, and 2 references: 1 Soviet 


and 1 US. Je 
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‘SOURCE: AN SSSR. Izvestiya. Metally, no- 4, 1966, 116~122 


TOPIC TAGS: scandium pewmitua rhenium,alloy, alloy 
phase diagram, alloy pwame composition, stieprstructutis pl ity AE 


property 


ABSTRACT? A phase diagram of the scandtum-rhenium system (Fig. 1) has} 

/peen plotted on the basis of data obtained by physicochemical analysis 

of 13 alloys containing 0 to 100% rheniun, melted from sintered 99.982- 
Ypure rhenium and distilled 99,4—99 ,6%—-pure scandium, The diagram is 

is of the peritectic type with two intermetallic compounds, ScRe2 and 
ScsRag ts and Limited solubility of components. The solubility of Sc in Re is 
approximately 2% Sc at peritectic temperature and decreases insignifi- 2 
cantly at Lower temperatures. The ScsRe24 compound has a cubic lattice 
with a constant 4 ™ 9.6448 K and a microhardness of 1225 kg/am?. The 
ScRe 4 compound of the Laves type has a hexagonal, close-packed lattice | 

je 


Card 1/2 upc: .-669.793°849 


En 


APPROVED FOR RELEASE: 08/31/2001 


CIA-RDP86-00513R001757720003-9" 


cy Soc Ps aoe sires AC Reg PA RTT RE ACES 


‘ 


"ACC NR AP6027747 


"APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86- std here ale ‘9 


esa ion AME seal eat beis $ BSE research ees 
: = f ars 


is 43h oon 


7 e 

"; with constant a = 5.270 A, and a 

| microhardness of 930 kg/mm. 

i Scandium—base solid solution and 

: ScRe2 compound form a eutectic 

j at 1360C which contains approxi-~ 
mately 1% Re. Orig. art. has; 
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'. SOURCE: AN SSSR. Izv. otd. tekh, nauk, Metallurgiya i gornoye delo, no. 2, 1963, | 
m 6174-176, | a 
; oe TAGS: rhenium Ce: a 


\ . i : { 
‘ABSTRACT: The Second All-Union Conference on ‘Rhenium was held in Moscow on November} =: f 
19-21, 1962. The conference was organized by the Institut metallurgif im, AJ AW [' : 
Baykova (Institute of Metallurgy) and by the Gosudarstvenny*y insti tut. redkikh | 
metallov (Goskomitet SM SSSR po chernoy:4 tsvetnoy metal Jurgii) tate Institute of | | 
Rare Metals (Goskomitet SM SSSR of Ferrous and Nonferrous Metallurgy)/. The First ,  - | 
Conference on Rhenium was held in Moscow in 1958, and the International Symposium — :  § 
on Rhenium was held in Chicego in 1960. At the second conference 64 papers per=| 
teining to the sources, extraction, properties, end uses of rhenium were presented, | 
Authors and subjects of these papers are listed. 
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Toe on Rhenium, sponsored by the Institute of - oY 
" Metallurgy imeni A, A, Baykov, Academy of Sciences USSR, and the State 

’ Institute of Rare Metals, was held in Moscow 19-21 Novernber 1962, A total 

of 335 representatives from 83 scientific institutions and industrial estab- 

| lishments participated, Among the reports presented were the following: 

: autoclave extraction of Re from Cu concentrates (A, P, Zelikman and 

' A, A, Peredereyev); Re extraction from the gaseous phasé (Vv. P, 

:. Savrayev and N, L, Peysakhov); recovery of Re by sorption and ion in- 

’ terchange (V. I, Bibikova, V. V. Il'ichenko, K.'B. Lebedev, G,_Sh, 

: ‘Tyurakhodzhayeva, V. V. Yermilov, Ye, S. Raimbekov, and M, I. 

: Filfmonov); production of carbonyl Re (A,_A, Ginzburg); electrolytic 


: produgtion of high-purity Re and slectroplating with Re (Z. M,. Sominsakaya 
and ALA, Nikitina); Re coatings on refractory metals produced by thermal 


* dissociation of Re chlorides (A. N. Zelikmanand,N, V. Baryshnikov); plas- : ; | 
- tic deformation and thermomechanical treatment of Re (V._I, Karavaytsev 
and Yu, A, Sokolov); growth of Re single crystals and effect of O2 on their 
properties (Ye. M, Savitskiy and G, Ye. Chuprikoy); Re-Mo, Re-W, and 
Re—precious-metal alloys (Ye. M,. Savitskiy, M.A. Tylkina, and K, B. 
‘. Povarova); synthesis of Re nitrides, silicides, phosphides, and selenides 
' (G, V. Samsonov, V. A, Obolonchik, and V. 8, Neshpor); weldability of : 
Re-Mo and Re-W alloys (V._ Vv, D'yachenko, B. P, Morozov, and G@ N Le 
_tlebanay); now fiolda of application for Ro and Re alloys (M. A, Tylkina. ‘ 
and Ye, M, Savitakiy); and Re-Mo alloy for thermocouples (S._K, a) 
Danishevskiy, Yu. A. Kocherzhinskiy, and G. B, Lapp), (ww) ' 
ae Tevetnyye metally, no. 4, Apr 1963, pp 92-93 . 
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Recrystallization and mechanical properties of alloys in the 
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Rhenium as a metal of the new technology. Priroda 52 no.1: 
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Welding molybdenum with an addition alloying of the weld metal 
by rhenium. Svar.proizv. no.72:l-4 Jl '62, (MIRA 15312) 
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(for Tylkina, Savitskiy). . * — 
(Molybdenum—-Welding) (Rhenium) 
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Phase diagram of the osmium - rhenium system. Zhur.neorg.khin. 
7 no.62:1469-1470 Je '62, (MIRA 15:6) 
(Osmium-rhenium alloys) 
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Effect of rhenium on the properties of cobalt-chromiun=nickel alloys. 
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SAVITSKIY, YeoM.; TYLKINA ik, Mobos POLYAKOVA, V. Pe ; 


Phase diagram of alloys of the ruthenium - rhenium system. Zhur. 
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Savitskiy, Ye. M., Tylkina, M. A., Zhdanova, L. L., Zubkova, L A, Starkov. V. N. 
Fokin, A. G., Petrova, L. S., and Arkusha, T. 1. 


The properties of rhenium, rhenium-tungsten and rhenium-molybdenum alloys 


SOURCE Akademiya nauk SSSR. Institut metallurgii. Issledovaniya po zharoprochnym splavam. 
v. 9. 1962. Materialy Nauchnoy sessii po zharoprochnym splavam (1961 g.), 194-203 


TEXT: Modern technology demands the most refractory metals such as W, Re, Ta and Mo. In the present 
work the microstructure and the mechanical properties of Re—W and Re—Mo were investigated at room and 
at 2600°-3400°C. Methods of casting and of plastic deformation of W—Re, Mo—Re and W—Mo--. 
Re alloys were developed. It was shown that when tungsten and molybdenum are alloyed with rhenium there 
is an increase in plasticity in machinability in weldability and in strength, and the temperature of recrystal 
lization increases by 400-500°C. There are 4 figures and | table, 


V4 


Card 1/1 


APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001757720003-9" 


"APPROVED FOR RELEASE: 08/31/2001 


CIA-RDP86-00513R001757720003-9 


Geet 1207] See eee eco epee 
AL SS SIAR OE BADE TS SEERA ER TN Smt 


. yohen 
aT 9/109 62/007/009/009/018 
ae - -D409/D301 
eG 6 * 2 o Ss / 
AUTHORS: Pyubua, B.Ch., Pekarev, Acles Popov, BN; and 


; Tylkina, MoAe 


TIT Thermionic emission of tungsten-titanium and tungsten- 
nafniun alloys and its dependence on oxygen pressure | 


PERIODICAL: Radiotekhnika i elektronika, ve 7, nos 9, 1962, 
{ : - 4566 — 1573 


TEXT; The dependence of the work function of W-Ti and W-Hf alloys 

on their composition was investigated. It was found that the work 

funetion of solid solutions is lower than that of pure metals. 5o-. 

lid solutions and chemical compounds should be considered as new V 

; emitters whose properties differ from the properties of pure metals. i-; 

: As tne original materials, tungsten powder of grade EY (yon) (high- 

ly pure) was used, titanium of grade uMn—1A (IMP-1A), and chemi- 

cally-pure hafnium. The composition of the alloys was detcrmined 

py chemical analysis. The alloys underwent X-ray structural and 

metallographic analysis. The lattice parameters of the solution of 

hafnium in tungsten were calculated; it was found that the value of 
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the lattice parameter increases from 3.160 to 3.185 Kx. The ther- 

mionie emission of the alloys was measured by means of an experimen- 

tal lamp. For the W-Ti alloys, three values of the work function 

were obtained, in addition to the work funetions of the pure me— 

tals. These values are roughly similar (3.6 - 3.75 ev). The depen- 

dence of the thermionic emission on the oxygen pressure, was inves- , 
tigated for poth alloys without Ba-coating and with Ba-coating. In , ‘ 
the first case, the behavior of. the alloys is as follows: 1) If the ?* : 
oxygen pressure is increased, the thermionic emission changes in 

the same way as that of the low melting-point component; 2) the 

critical oxygen pressure is higher for the alloys (at equel tenpe- 
retures), than for pure tungsten, but lower than that of the compo- 

nent metals. In the case of Ba-coated alloys, the following quclite- 

tive results were obtained from the experiments: 1) Under tne ac- 

tion of the oxygen, the emission of the alloys initially increases, 

and then decreases (similar to the emission of tungsten); but the 

increase in emission is several hundredfold less than that of tung- 

sten. 2) In the case of the alloys, the drop in emission starts at 

higher oxygen pressures than for pure tungsten, but at lower pres- 

sures pe. for pure titanium and hafnium. The authors also caiculé- 
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ted the work functions of the alloys. The calculated and experimen 
tal values were in good agreement. A formula was derived, connect~ 
ing the change in the lattice parameter a of the solid 80lution, 


Wa = 0 5, (2)- 


This formula is qualitatively correct for the System W-Hf, but it 
does not hold for the system W-Ti, It gs concluded that the work 


explained by assuming that the processes of chemisorption, oxida~ 
tion and evaporation on the individual atoms, are independent. 


SUBMITTED: December 29, 1961 
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A057/A101 
AISTHORS ¢ Sominskaya, Z. M., Nikitina, A. Aus Tylkina, M. A., Sklyarenko, 
Ss, I., Savitskiy, Ye. M. 7 ad 
TITLE: Galvanic coatings with rhenium-nickel, rhenium-cobalt, and rheniun- 


nickel-chromium alloys 


PERIODICAL: Referativnyy zhurnal, Metallurgiya, no. 6, 1952, 93, abstract 61590 
(v sb, "Reniy". Moscow, AN SSSR, 1961, 209 - 213) 


TEXT: Cu- and Cr-Ni-rods were plated electrolytically with coatings from 
Re-alloys. Optimum conditions are given for the plating with the alloys Re-Ni, 

ne-Cr, and Re-Co. The galvanic coatings Re-Ni (19 - 86% Ni), Re-Co (19 - 3% 

co), Re-Cr (up to 1% Cr), and coatings with the ternary alloy Re-Ni-Cr were in- 
vestigated microscopically; the thickness of the layer and its hardness was 
determined. For the first time were obtained dense coatings with the ternary J 
alloy Re-Ni-Cr, containing 13.3% Ni and 5.4% Cr, on Cu- and Cr-Ni base by con- — 
ducting the electrolysis in the following conditions, Composition of the elec- 
trolyte (in g/l): KReOy, 59, Cro3 20, NiSO, 100, HoS0y 7155 (NH) 9504 4O; 
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£193/E483 
AUTHORS: Savitskiy, YeM., Doctor of Chemical Sciences, Professor, 
Sol'ts, V.A-, Engineer, Tylkina, M.A., Candidate of 
Technical Sciences ee oe 
TITLE: The effect of rhenium on the properties of a 


cobalt-chromium-nickel alloy 


PERIODICAL: Metallovedeniye i termicheskaya obrabotka metallov, 
no.6, 1962, 10-13 + 1 plate 


TEXT: The Co-Cr-Ni alloy KOH XM (K&ONKhM) is used as a 

material for those parts of electrical measuring instruments which 
must be anti-magnetic and have high hardness: and good corrosion 

and wear resistance. In some cases, hardness higher than that 
obtained by mechanical and thermal treatment is required and the 
object of the present investigation was to explore the possibility S: 
of achieving this end by alloying with rhenium. The experimental 
materials were prepared by remelting rods of the K4&ONKhN alloy ae 
with 0.5 to 15% rhenium introduced in the form of sintered powder 
briquettes. The ingots, 10 to 12 mm diameter, were reduced by 
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hot swaging at 1150 - 1180°C to 4.5-5.5 mm diameter,’ and then 
drawn to 0.5 mm diameter wire in several operations with 
intermediate annealings, the reduction given in the final 
operation varying between 50 and 80%, Metallographic examination 
revealed that the alloy studied could contain up to 10% rhenium 

in solid solution. All cast alloys had a similar dendritic 
structure; after hot swaging the rhenium-free specimens consisted 
of large polyhedral grains with disperse inclusions of a second 
phase particle. Addition of rhenium brought about considerable 


latter effect being particularly pronounced in alloys with 7 to 
10% rhenium, All specimens were solution treated at 1180°C 
and then aged at various temperatures, hardness measurements being 
taken on each specimen in various stages: of the mechanical and 
thermal treatment, Typical results are reproduced in Fig.2, 3 
and 6. In Fig.2, Rockwell hardness (HRB and HRC) is plotted / 
against the rhenium content in the alloys, graphs a, & and [4 
relating to cast, hot-swaged and solution treated material, 
respectively, In Fig.3, hardness (Rockwell HRC and Vickers HV) — 
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of wire Specimens, given 80% cold deformation, solution treated 
and then aged, is plotted against the ageing temperature; 

various curves relating to specimens with no rhenium (curve 1) and 
to specimens containing 0.5, 0,8, 3-0, 5.0, 7.0 and 10.0% rhenium 
(curves 2, 3, 6, 7, 8 ana 9 respectively), Finally, hardness 
(HRC and HV) of aged specimens containing 7% rhenium is plotted 
against the ageing temperature, various curves relating to wires 
which in the last drawing operation had been given different 
reductions, as indicated by each curve, Several conclusions 


anti-magnetic and corrosion-resistance Ppropertie's, 2, Hardness 
of 60 to 64 HRC and UTS of 260 to 280 kg/mm2 can be attained in an 
aged alloy containing 7 to 10% rhenium, There are 6 figures, 


ASSOCIATION: TsNIIChM ; 
Institut metallurgii im, A.A.Baykova (Institute of 


Metallurgy imeni A.A.Baykov) 
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Phase diagram of... B110/B144 d 
respectively. Results: (1) Os and Ru form an unbroken ceries of solid 
solutions (by substitution). (2) The initial melting point of the alloys 
decreases continuously from 0s to Ru. (3) All cast alloys show dendritic ~ 
structures throughout their range of concentrations. The annealed . 
alloys have the same polyhedral microstructure as the solid solutions, 
(4) The solid solutions of the alloys have hexagonal structures only. a 
The lattice constants decrease continuously from Os to Ru. (5) Hardness 
shows a flattened maximun between 70 and 60% by weight of Os. There 
are 2 figures and 1 table. ' 
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Po AIE Ee 
AUTHORS: + Jylkina, M. Avy Polyakova, V. P., Savitskiy) Ye. M. 
. 
TITLE: Phase diagram of osmium-rhenium alloys 


PERIODICAL: Zhurnal neorgani éheskoy khimii, ve 7, Mo 6, 1962, 1469~1470 


Text: An Os-Re phase diagram was established for the first time, by 
measuring melting point and hardness and by microstructural and x-ray 
structural phase analyses. It was assumed that an unbroken series of golid 
solutions is formed by substitution as these metals belong among transition 
metals having incomplete d-shells, they adjoin one another in the periodic 
system, the have isomorphous erystal structures, and -their atomic radii 
differ but little. Metals of 99-8 % purity were pressed, sintered, and Pa 
melted in an electric arc furnace under a helium atmosphere at ae 
200-250 mm Hg. Cast samples annealed at 2000°C for 1 hr and at 1000°C for 
500 hrs were used for the analyses and measurements. Microsections etched 

in 15 # HNO, using alternating gurrent were used for the microstructural 


analysis. Lattice constants and hardness were determined respectively 
under Gu-K) radiation and under 5-ké load (in the Vickers test), 
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AUTHORS; - Pylkinas Me Aes Polyskovar VY. Poy Savitskiys Ye. M. 
TITLE: Paliadium-iridivm phase diagran 


PERIODICAL: Zhurnal neorganichesk oy khimii, V° Ty Os 6, 4962, 4471-1473 


pegT: The pa-Ir phase diagram ¥as established by measuring the melting 
point, the miorohardness of the phases and the Brinell hardness; and by 
microstructural and x-ray phase analyses: pa and ir have face-centered 
cubic erystal structures and gimilar electronegativi ty (Ir: 2,103 
Pd: 2-08)3 their atomic radii aiffer py not more than 165 3 Metal 
powders of 99-8 J purity were pressed, sintered in vacuo, and melted in an 4 / 
4: induction furnace - OT: when containing 40-80 % by weight of Ir, in an : 
electric are furnace - under © helium atmosphere at 200-290 mm Hg. Heat 


e 
quenched from temperatures near their melting points. (2) Alloys containing 
40-100 % Ir were quenched from 4600°C in vacuds (3) All alloys were 
a yenched from 450006 in vacuo, from 1300°6 4100°C, 900°C, and 700°C. 
14) Annealing followed for 300 hrs at 4o00°C, then cooling +o 400°C at a: 
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AUTHORS: Savitskiy, Ye. My, Tylkina, Me Ac, Polyakova, Vv. P, 
TITLE: Phase diagram of the ruthenium - rhenium melt 


PERIODICAL: Zhurnal neorganicheskoy khimii, Ve Ty no. 2, 1962, 439 - 441 


TEXT: The exintence of 8 continuous series of solid solutions in all 
Concentrations is assumed on the basis of the vicinity of Ru and Re in 
the periodic system, the similarity of their radii, and isomorphy of the 
i crystal structure. This assumption was confirmed by experiments, Varioug 
: specimens, cast and thermally treated, were used for the phase analysis, 
V. 5S. Shekhtman uged cute for an k-ray diffraction analysis in a Py.) (RKu) 
chamber by Cu-Ka radiation. Thig analysis showed the Solid solutions vA 


to be of hexagonal structure, There are 2 figures, 1 table, and 1 Soviet 
reference, 
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Pig.. (a) Phase diagram Ru - Re; (i) dependence of the lattice co ant 
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Recrystallization diagram for cast tungsten. Uokl, AN SSSR 140 
no.631301-1303 9 "él. (MIRA 14:11) 
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Phase diagram of the system palladium - tungsten. Zhur.neorg.khim. 
6 no.6:1471-1474 Je "él. (MIRA 14:11) 
(Palladium-tungsten alloys) 
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to illustrate the changes in the elasticity modulus and yield 

strength of Re in relation to the temperature; the rate of oxida-~- 

tion of Re; the tension and pressure of Re vapor between 2494 and 
5900°K; the influence of the degree of deformation on the mechani- 

cal properties of Re; the recrystallization of cast cold~deformed 

RE; and the hardness of this type of metal after annealing at 

1000 - 2400°C, the microstructure of cast metal and of deformed, 
annealed metal is also discussed. As regards the influence of Re 

on the recrystallization of metals, graphs show how Ni, Ni-Cr, Ti 

and W are affected by Re at temperatures from 500 to 1500°C. Fac-- we 
tual material is presented about the influence of temperature chan~ 7 
ges on the mechanical properties of Re, the yield strength of Re 

and other metals, and the long-term stability of Re, W, Mo and Nt. 

Then the authors list the various uses of Re and its alloys: 1) as 

an alloying element to raise the heat stability of metals; 2) in 

the electrovacuum industry; 3) in thermocouples; 4) as material ior 
electrocontacts; 5) as an emitter; 6) as wear-resisting material; 

7) for springs acting at high temperatures; 8) as an alloying in- 
gredient to increase the plasticity of W and Mo; 9) for intensify~ 
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lyste. The usea of Re tei) op) 8°, Batvanso coatings; 11) as cata- 

a m ? > € are iil € : 7 F 
eae among other things, the eeeect ct ny aaditic 
annealing tem Be one Dinetiolty of -W Wire; the influence of be 
and the ehecat ae pee on the strength of W-Re wire under rane ae 
material. There ar eat changes on the electro~resistance of ee 
viet-bloe and 14 re if figures, 6 tables and 25 references; 3 pees 
the Enelish-len non--Soviet~bloc. The 4 most recent ete os om 
et alc 5 Bieserocy puolications read as follows: BE, M yee ie 
Sims ot ale ge ene 502+, 102, no, 11, 650-654 (2955); G. a 
Scient. Instrum., 30, tons, 100, (8)7, 913-917 (1956) and Rev. 

10 (5), 335-340 (1958), ? | 119 (1959)3 J. ML Pugh, 3. Metate. 4 
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[9.1200 
AUTHORS : Sominskaya, 2. M., Nikitina, Ao Aes TyAkine M. A.; 


Sklyarenko, S. I, and Savitskiy, Ye. 1. 
TITLE: Galvanic coatings with rhenium-nickel, rhenium-cobait, 
rhenium-chromium and rhenium-nickel-chromium alloys 


SOURCE: Akademiya nauk SSSR. Institut metallurgii inm- A, A. Bay- 
kova. Institut mineralogii, geokhimii i kristallokhimit 
redkikh elementov. Mezhduvedomstvennaya komissiya po 

redkim metallan. Vsesoyuznoye soveshchaniye po probleme 
reniya. Moscow; 1958. Reniy; trudy soveshchaniye. Mos- 


cow, Izd-vo AN SSSR, 1961, 209-213 eA 


TEXT: In this work the authors prepared stable galvanic coatings 
of various alloys -- Re-Ni, Re-Co, Re-Cr, Re-Ni-Cr -- and studied 
their properties. It is stated that, although scientists have ob~ 
tained galvanic coatings of binary Re alloys, no previous attempt 
has been made to prepare films consisting of the ternary Re-Ni-Cr 


alloy. In the tests the coatings were applied to rods of Cu and 
Gard 1/3 
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Ni-Cr. The method of L. HE. Netherton and W. Le Holt was followed 

in the preparation of Ni-Re alloy coatings containing 19 - 86% Ni. 

The experimental procedure is described together with those for the 
preparation of Re-Co (19 - 82% Co) and Re-Cr (41% Cr) coatings. In 

the case of the ternary alloy, containing 13.3% Ni and 5.4% Cr, 

the authors electrolyzed material composed of KReO, 50, Crd. 20, 


NiSO, 100, H,SO, 75, and (NH, ) 9504 40 g/l at a temperature of 715° 


and a cathode current-density of 100 amp/dm*. The anaiytical me- | 
thod employed to determine the alloys' composition is also des- 
cribed. The hardness of the coating layers was measured on a flTM-3 
(PTM-3) instrument with a diamond pyramid under loads of 100, 50, 

and 20 g. Their thickness was estimated with the help of micropho- 
tographic techniques. On the basis of their experimental data, 

which are given in tables, the authors draw the following conclu- 
sions: 1) There is no diffusion pene~tration of Re and its alloys 

into the surface layer of the base material; 2) the coatings are 
mostly quite dense, but the layers are not evenly distributed on 
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the surface of the Specimens; 3) cracks observed in Some coatings 
were probably formed under the severe machining conditions and 
high temperatures used to prepare the polished Sections; 4) +he 
microhardness determinations only yield tentative information 
which shows that the coatings are harder than the Cu and Ni-Cr base, 
There are 2 figures, 2 tables and 7 references: 2 Soviet-bloc and 
> non~Soviet-bloc, The 4 most recent references to the English-lan- 
uage publications read as follows: c, Joynd, Metal Ind., 34, 176, 
(1936). L. E. Netherton and W. L. Holt, J, tlectrochen, Soc., 96, 
ee Gace and 99, 44, (1952); mM. RP, Qualey, US Pat, 2739108, 
1956), 
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SAVITSKIY, Ye.M., doktor khim. nauk, otv, red.; RYABCHIKOV, D.1., doktor 
khim, nauk, reds; BIBIKOVA, V.I., doktor khim, nauk, red.; 
_TYLKINA, M.A,, kand. tekhn. nauk, red.; POVAROVA, K.B., inzh., 
“Feds; WAKARENKO, M.G., red. izd-va; SIMKINA, G.S., tekhn. red, 


(Rhenium; transactions] Renii; trudy. Moskva, Izd-vo Akad 
A ~ « nauk 
SSSR, 1961. 278 p, 7" (NIRA 1522) 


1, Vsesoyuznoye soveshchaniye po probleme reniya, 1958, 
Rhenium 
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“| 6.70 B104/B102 
AUTHORS: Savitskiy, Ye. M., Tylkina, M. A., Pekarev, A. I., Gavrilyuk, 


{ M. I., and Zabavnova, A. P. 
TITLE: Recrystallization diagram of cast tungsten 


PERIODICAL: Akademiya nauk SSSR. Doklady, v. 140, no. 6, 1961, 1301 - 
1303 


TEXT: By x-ray diffraction studies, microscopic examinations, and hard- 
ness measurements (Vickers hardness, 10 kg load) the authors constructed a 
complete recrystallization diagram of cast tungsten (99.6 %). After 
casting the specimens were compressed (70 %) and annealed (1600°C). The 
material had a grain size of 40 - 50 p. The specimens were compressed 
from 6 to 90 % with’ a hammer in a hydrogen atmosphere at 700 - 1100°C. 
These temperatures are just below the recrystallization temperature of 
tungsten. After this treatment specimens of each deformation degree were 
annealed.in the range from 1000 to 2500 C at every 100°C for one hour 
(between 1400 and 1600°C at every 50°C). The specimens were electro- 
lytically polished (10 % NaOH in water, 1.7 a/cm2). The recrystallization “7” 
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Recrystallization diagram of cast ... B104/B102 
diagram of deformed tungsten is shown in Fig. 1. At deformations between 
30 and 90 Lh, recrystallization sets in at 1450°C. The recrystallization 
takes place between .1450 and 1600°C. Ata temperature of 1700°C, the 
grains start growing. At 9% deformation, recrystallization sets in at 
1600°C. The critical degree of deformation shifts from 12 % deformation 
at an annealing temperature of 16009C to 6 %# deformation at an annealing 
temperature of 2100°C. The coarsest grains were obtained by annealing at 
2500°C. With an increase of the degree of deformation from 30 to 90 % 
hardness increased from 380 kg/mm? to 440 ke/mm2. When recrystallized 
grains appear, hardness drops to 360 ke/mm2. The optimum annealing tem- 
was assumed to be between 1500 


perature of tungsten deformed by 50 - 90% 
h-purity single crystals showed 


and 1600°C. A comparison with data on hig 

the strong influence of impurities on the recrystallization temperature. 
There are 1 figure and 4 references: 2 Soviet and 2 non-Soviet. The 2 
references to English-language publications read as follows: E. L. Hamon, 
J. Metals, 12, no. 9 (1960); S. J. Noesen, I. R. Hughes, Trans, Met. Soc., 


AIME, 218 (1960). 
Baykova Akademii nauk SSSR 


ASSOCIATION: Institut metallurgii im. A. A. 
(Institute of Metallurgy imeni A. A. Baykoyv of the Academy 
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PRESENTED: June 2, 1961, by I. V. Tananayey, Academician 


SUBMITISD: May 31, 1961 


Fig. 1. Reerystallization diagram of camercial Cast tungsten. Legend: 
(1 degree of deformation; (2) annealing temperature; (3) mean diameter 
‘of grains. 
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Physicomecta nical properties of . tungsten-rhenium alloys. Trudy 
. Inst, met, no.4:214-229 160, (MIRA 14:5) ‘ 
(Tungsten-rhenium alloys--Testing) 
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Titaniun and titanium alloy recrystallization diagrams. Titan 4 
ege splavy no. 1333-67 158, (MIRA 14:5 


1. Institut metallurgii AN SSSR, 
(Titanium—Metallography) (Crystallization) 
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SAVITSKIY, Ye.M.3 TYLKINA, M.A.3 TURANSKAYA, A.N. 
Mechanical properties of varying degree purity titanium, Titan 
i ege splavy no. 1:68-81 '58, (MIRA 14:5) 


1. Institut metallurgii AN SSSR. 
(Titanium—Metallography) (Deformations (Mechanics)) 
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AUTHORS : Savitskiy, Ye. M., Tylkina, M. A., Povarova, K. B. 
Ne ne 
TITLE: Phase diagram of aluminum-rhenium 


PERIODICAL: Zhurnal neorganicheskoy khimii, v. 6, no, 8, 1961, 1962-1965 


TEXT: A compound of t e type CsCl is known to the authors from the liter- 
ature: AlRe, a = 2.88%. The alloys were prepared from 99.8% Re and 
AB-000 (Av-000), i. e., 99.9% aluminum, The plotting of the diagram ig 


in order to obtain a homogeneous phase. Alloys containing 0 - 6% of Re 
were fused in an induction furnace with NaCl as flow medium from aluminum 
and alloys containing 37% of Re in corundum crucibles, Alloys containing 
88.5 - 99.6% of Re were fused from rhenium and compounds containing 74.595 
of Re in the arc furnace. The melting point of alloys containing 74.5 - 
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99.6% of Re was determined using the capillary method and an optical 
Pyrometer, The compounds enriched with aluminum were tested With a 
special device recording the thermogram on heating and cooling by means 

of a Kurnakov pyrometer. A high-temperature thermocouple W - 3% Re/W ~ 15% 
Re was wed. Thermal analysis was effected in a vacuum furnace with tungsten 
heaters and helium atmosphere. Alloys containing 0 - 82.5% of rhenium 
were tempered in evacuated quartz ampullae for 500 hr at 570°C, and 

alloya oontaining 74.5 = 99.6% of Re for 100 hr at 1000°C, for 5.5 hr at 
1300°C, and for 1.5 hr at 16000C and 10°4 om Hg. The Brinell hardness of 
alloys with 0 - 60% of Re was measured with 2.5 mm balls and at a pres- 
sure of 31.25 kg. Moreover, the hardness of the alloys was measured by 
means of a Viokers diamond at a pressure of 10 kg, and with a {TMT-3 
(PMT-3) diamond at pressures of 20 and 50 g. The X-phase of the diagram 
corresponds to the a-phase of manganese. The lattice parameter a = 9.85 i, 
the space group 143 m- Li. The microhardness is 600 kg/mm*, Al,Re has 


& microhardness of 1000 kg/mm, Al, Re hae a microhardness of 360 ke/an 
and the same struoture as Al, ol or A1,,Mo with oubio atrucoture. The 

lattioe parameter a » 7.528 t 0.001 R, the space group Ln3-17, There are 
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SSOCIATION: Institut metallurgii im. Ae ks Baykova Aka . I 
. (Inatitute of Metallurgy imeni A. Ae Baykov of the caer i . 

of Sciences USSR) ; . de ion ae 


SUBMITTED: February 17, 1961 ; 


APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001757720003-9" 


"APPROVED FOR RELEASE: 08/31/2001 


ik a ae ac eT CIA-RD = 
st beak ca a a Mapecir ae Pees. Aha oa a 
: 24938 
ah 32000 8/192/61/002/004/001 /00% 
CA D217/D306 
AUTHORS: Kripyakevich, p.I., Tylkina, M.A. and Savitskly, 
TITLE: Hafnium-beryllium compounds, their erystal 


structure and properties 


PERIODICAL: Zhurnal strukturnoy khimii, n- 2, no. +, 1961, 
yok - 433 


TEXT: The materials used for preparing the asloys were hafniun 

jodide (impurities: 0.48% Zr; 0.0022% S13 0.006% Ti; 0-0012% 

AL; 0.003% Mg; 0.13% Mo) and beryllium (99.3% Be). Beryllium 

was further purified by repeated melting in 4 high frequency 

vacuum furnace under argon at a pressure of 50 mm Hg in BeO 

crucibles. Beryllium-base alloys containing 0.00253 0.0053 

0.0133 0.0253 0.103 0.56; 1.24 and > uy atomic % Hf (0.055 0413 
0.253 0.53 2403 10.0; 20.03 33.0 weight %) were also prepared a 
in a high frequency vacuum furnace in BeO crucibles in an argon 
atmosphere, but the pressure was increased to 100 - 200 mm Hg. 


Card 1/4 


APPROVED : 
FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001757720003-9" 


"APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001757720003-9 


using 1 ce : 2 aetee 


ERE S 


Eee NOP UTS ULERY DUR ANE a SCENES ae 


24938 


8/192/61/002/004/001/56k 
Hafnium-beryllium compounds... D217/D306 


Hafnium-rich alloys, containing 7.743; 10.50; 16.80; 20.90; 

33.73 and 51.64 atomic % Hf (62.5; 70.0; 80.0; 84.0; 91.0 and 
95.5 weight %) were prepared in an are furnace with a water- 
cooled copper hearth and an insoluble tungsten electrode, under 
argon (300 - 400 mm Hg pressure). The alloys were not subjected 
to heat treatment. X-ray investigation of the alloys was carried 
out by the powder method in a Debye camera (57.3 mm diameter) 
and in a Preston camera with chromium irradiation. The follow- 
ing properties were determined for a few alloys; melting point, 
hardness, microstructure and microhardness of the structural 
components. The melting point was determined in argon (400 

mm Hg pressure) by the drop method, in which a hole drilled in 
the specimen is filled with the molten metal and the temperature 
determined by means of an optical Pyrometer, calibrated with 
reference to the pure metals under identical conditions. The 
hardness was measured in a Rockwell machine according to scale 

B (2.5 mm diameter ball, 100 kg load), the microhardness was 
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measured with a PMT-3 machine (100 gram joad). The existence 

of the following 4 compounds was established: BEES: ALB type, 

a = 307792. 0.002, © = 3.157 0.001 kX c/a = 0.8353 Es = 980 

te/nme; HfBeg, CaZns types a = 1,525 + 0.010, c = 3-46 40.010 

385; Ho= 1340 ke/mm; HEpBe47, toZny7 type, 2 = 

= 7.ugh $0,002, ¢ = 317861 0.006 KK, ofa = 3.813 Hp = 1085 
mm2; HfBe,., NaZny43 type, a = 9,985 & 9.002 KX; Hy = 1200 

ke/mm2. There are 16 tables, 1 figure and 19 references: 

Soviet-bloc and 14 non-Sovie¢-bloc. The references to the 

most recent English-language references are: J.W. Nielsen, 

N.C. Baenziger, Acta Crystallogra, /> 432 (1954). A. Zalkin, 

eect Bedford, D.B. Sands. Acta Crystallogra, 12, 9, 700 (1959). 

R.P. Elliott, W. Rostoker, Trans. Amer. Soc. Metals, 50, 617 

(1958). J.-F. Smith, D.ii. Bailey. Acta Crystallogra, 10, 4, 

341 (1997)/ 


ASSOCIATION: L'vovskiy gosudarstvenyy universitet im lv. Franko. 
(L'vov State University im. I.V. Franko); Institut 
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SUBMITTED: July 5, 1960 
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3/978/61/006/006/010/013 
phase diagren of the palladius - tungsten -+- 3110/3206 
absolute thermo-emf off the solid a-solution changes ginusoidally. On the 
pasis of tungsten, the zone of the monopnase solid G-solution igs much 
narrower. It amounts +0 2:5 by weight Pd in the fusing point vicinity and 
drops to 1.675 by weight at 1590°C. in the cast state, the alloy with 98:3 <i 
vy weight W shows 4 monophase solid solution. After quenching fron 1500 ‘ 
and 4000°C, a second phase appears, which increases with decreasing 
* temperature. Cubic W structure Was determined for this phase by x-ray 
analysis. The a + G-diphase zone lying between the u- and $B-zone clearly 
showed primary @ray dendrite crystals of the solid B-solution, which were 
surrounded by the lighter u-solution. The 6-portion rises with an increase 
of tungsten and the qa-crystels only yemain as narrow veins at. the grain F 
boundaries of the -crystals. The microstrength of the qg-solution amount e¢. 
: to about 220 kg/mm, that of the g-solution to about 440 kg/mm? . The a 
curve of the absolute thermo-emf, almost horizontal in the diphase region‘, 
dropped considerably at the transition to tne region of the B-solution. a 
The alloys in otk region of the golid tungsten- and pafadtun solutions 


¢ 


peer 


pe nen et ENE Bap ead 


can be well shapkd by cold processing, 80 that they may be used as 
potentiometric nd corrosion-resistant materials. Thd authors thank a 
Ye. HN. Kunenkova. for her collacoration. There are 2 figures, 4 table, 
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and 4 aerevenass 3 Soviet-bloc and 1 non-Soviet-bloc. 


SUBMITTED: December 23, 1960 


Fig. 1: Diagram (0 ~%) of the 
phase and property of the 
palladium - tungsten systen. 
Legend: . microhardness in 
kg/mm? ; ; 2) tempered at 1000°C; 
3) cast; 4) W content in 7 by 
weight. - 


(For Fig. 1 see, , Card 6/6 
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1¢.9200 (4x4, Sos, i 8 B110/B206 
AUTHORS: Savitskiy, Ye. Me, Tylkina, M. Ae, Kirilenko, P. Ves 
Kopetskiy, Ch. V- eee 
| TITLE: he phase diagram of the manganese - rhenium system 


PERIODICAL; Zhurnal neorganicheskoy khimii, v- 6, no. 6, 19615 1474-1476 


TEXT; Since only provisional data are available on the manganese ~ rhenium 
systen, the latter was checked by micro- and X-ray structural analysis, 
thermal analysis and investigation of the miorohardness of the phases. 
Part of the results is given in the phase diagram (Fig. 1). Since the 
fusing point of rhenium at 3460°C lies much higher than the boiling point 
of manganese at 2090°C, Mn-Re alloys could only be melted up to 30 atom 
% Re in the vacuum induction furnace in Ar atmosphere. Electrolytic 
manganese (99.83%) and pressed rhenium powder (99.8%) sintered at 1500°C 
served as initial substances. Alloys with O62; 0633; 093 1.873 2-64; 
e153 50563 92655 106725 17.05; 20.42; 22.9 and 32.1 atom % rhenium 
content were investigated. Hardening was done at 950°C for 100 hr. It 
was established by microstructural analyses that a-Mn dissolves up to 
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5-5 atom % Re. From this content on, the structure of the alloy is a 
diphase one. The o-phase (52.24 atom % Re) forming during the peritectic 
reaction is separated dendritically and increases with inoreasing rheniun 
content. The radiographs, the results of which coincide with those of 
the microstructural analysis, were taken in the PKY (RKU) and PKA(RED 


chambers with Crk - and V K emissions. The structure of the solid 


solution is that of a-manganese. The parameter of its orystal lattice 
ohanged from 8.894 kX (pure Mn) to 6.924 kX at a 5.56 atom % Re content 
and then remains constant. From about 9.5 atom % Re, interferences of 
the o~phase whioh increase with inoreasing Re conoentration oan be 
observed. The parameters of the crystal lattice of the a=-phase with 
22.9 atom % Re are: a = 9.11 kX; c = 4.92 kX; c/a = 0.54. No B-Mn 
interferences were established. The thermal analysis was made with the 
W-Re thermocouple BP 5/20 (vR 5/20) according to the method described by 
the first author: Dokl. AN SSSR, 122, 559 (1959). It was established 
that rhenium admixtures > 5.54 atom % lead to the increase of all 
temperatures of the polymorphous transitions and the fusing temperature 
of Mn-Re. The temperature of formation of the o-phase (presumably 

< 1700°c) could not be determined. The analogous metals of the VIIth 
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group of the periodic “system rhenium and manganese form, against the 
rule, no continuous series of solid solutions. The g-phase forms at 
: 32. 24 ato ya Re content, the range of solid solutions only goes up to 
: 5-5 atom 4 % Re content. This probably produces the relationship of the 
a~ and B-modifications of Mn forming at low temperatures, with the inter- : 
metallic compounds ('.- and ~ phases) on the basis-of its interatomic | a 
bond type, the cryotalline ‘and physical properties. In contrast to Ti, — 
Zr, Nb and Ta, xhenium is soluble in.u-iMn up to 5.5 atom “oy and the 4 
structure of the “B2modi fication is not undercooled. This’confirms the 
favorable value of the size fuctor .of Re as a cause for ite solubility. 
There are 2 figures and Ae Soviet- blog. references. | ; 
ASSOCIATION: Institut detallareda im. A. A. Baykova. “Akademi nauk SSSR 
(Metallurgical Institute imeni A. A. Baykov, AS USSR) 


‘ SUBMITTED; November 9, 1960, ftp ees Ae 


. 
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S/509/60/000/004/019/024 
}8.usod es E021/£106 
AUTHORS: Savitskiy, Ye.M., Tylkina, M.A., Ipatova, S.I., > 
and Pavlova, Ye. ?>———————_____ 
TITLE: Physico-Mechanical Properties of Tungsten and 


Rhenium 


PERIODICAL: Akademiya nauk SSSR, Institut metallurgii. 
Trudy, No.4, 1960, Metallurgiya, metallovedeniye, 
fiziko-khimicheskiye metody issledovaniya, pp-214~229 


TEXT: Rhenium has been Suggested as a possible alternative 
for tungsten for use in the electro-vacuum industry, but it is 

very expensive, Therefore an investigation of tungst en=rhenium 
alloys was carried out. Alloys were Prepared in an are furnace 


and by powder metallurgical methods. The complete range of 
alloys was studied by metallographic and X-ray analysis, by micro- 
hardness measurements and by measuring melting points. The 


the rhenium solid Solution at 75 wt .% 
confirmed. No eutectic between WoR 
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Physico-Mechanical Properties of Tungsten and Rhenium of 
tungsten 


There was a wide range of Solid solutions of rhenium in 

(up to 30%) at high temperatures, with decreasing Solubility as 
the temperature was decreased. The compound WoRes formed by a 
Peritectic reaction possessed a high hardness (about 2000 kg/mm2) 


and was brittle. A method was developed for preparing wire of 
diameter 12 microns from alloys with a maximum rhenium content of 
20 wt.%, The wire was prepared by hot-working Samples prepared 


by powder metallurgical methods. The introduction of rhenium into 
tungsten raised the temperature of the beginning of recrysStalliza- 
tion by 200-400 °c depending on the rhenium content. Grain growth 
of tungst en-rhenium alloys was less intensive than that of 


1950 °C, The initial Strength of 100 micron tungsten wire was 
320 kg/mm? with an elongation of 1-5%, After heating at 1950 % 
the strength decreased to 80 kg/mm?, ana elongation was 0. The 
alloy Containing 21% rhenium in these cosditions decreased in 
strength from 370 to 150 kg/mm? and the elongation increased from 
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Physico-Mechanical Properties of Tungsten and Rhenium 


1.5 to 6-8%, After annealing at 1400-1500 °C, the strength of 
this alloy was 180-190 kg/mm? and its elongation 18-20%, The 
strength of wires of the alloys was higher than that of tungsten 
Wires at all temperatures, although an increase in temperature 
resulted in a decrease in strength. At 1400 °C the U.T.S. of 
tungsten was 42 kg/mm? and that of an alloy containing 199; rhenium 
was 66.7 kg/mm2. At 2600 °C the figures were 4 and 6.7 kg/mm2 
respectively. The limiting testing temperature of alloys 
containing 10 and 20% rhenium was 3000 °C, or 300° higher than the 


rhenium. The hardness of cast tungst en-rhenium alloys was 

tested in the range 20-1000 °C, At 800 9 alloys Containing 

10, 25 and 75% rhenium and pure rhenium had a hardness of about 

200 kg/mm2, Tungsten and alloys containing 10% thenium had a 

hardness of 100 kg/mm2. The electrical resistance of 50-micron 
°C. At any given 
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Physico-Mechanical Properties of Tungsten and Rhenium 


At 20 °C the resistance of tungsten was 0.056 ohm.mm2/m, and that 
of the alloy containing 21% rhenium was 0.242 ohm.mm2/m. 

At 1600 °C the resistances were 0.44 and 0.644 ohm.mm2/m 
respectively. Thus the tungsten-rhenium alloys possessed several 
advantages over tungsten. 

There are 11 figures and 23 references: 19 Soviet and 4 English. 
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GLADYSHEVSKIY, Ye.I.; ‘TYLKINA, M.A.; SAVITSKIY, Ye.M. : 


Z-ray and microscopic analysis of Hf-Re alloys. 
Kristallograffia 5no.6:877-881 H-D '60. (MIRA 13:12) 


1. L'vovskiy gosudaratvennyy universitet imeni I, Franko 1 


Inetitut metallurgii imeni A.4. Baykova AN SSSR. 
(Hafnium-rhenium alloys--Spectra ) 
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E032/E514 

AUTHORS : Kripyakevich, P. I., Tylkina, M.A. and Savitskiy, Ye.M. 

TITLE? Crystal Structures of Hafnium-Beryllium Compounds 


(A Preliminary Communication) 
PERIODICAL: Kristallografiya, 1961, Vol.6, No.l, pp.117-i18 


TEXT? It is stated that the hafnium-beryllium system has not 
so far been investigated. The alloys prepared by the present 
authors contained 0.05, 0.1, 0.25, 0.5, 2.0, 10.0, 20.0, 33.0, 
62.5, 70.0, 80.0, 84.0, 91.0 and 95.5% by weight of hafnium. The 
alloys were prepared by alloying hafnium and beryllium in an argon 
atmosphere in a high frequency or an arc furnace. The specimens 
were then subjected to X-ray analysis. For some alloys the 
melting point, the hardness and the microhardness of the 
structural components were determined. The microhaydness H was 
determined with a load of 100 g to within +30 kg/mm“ using al 

mM tr-3 (PMT-3) device. It was found that the following four 
compounds are present in the system? 1 

1) HfBe,, structucal type AlBj, Sp-gr- C6/mmm - Dey, 4 = 3.783+0.002, 


c = 3.16340.001A, c/a = 0.836, Hi = 980 kg/mm" ; 
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2) HfBe., type CaZn,, sp.gr. C6/mmm - Dens a = 4,534+0.010, 
ce = 3.43140.010 A, c/a = 0.765, H_ = 1340 kg/mm? ; 
% _ pl 
3) Hf Be) 5, type U,2n) 4 sp.gr. Com2 Dh? az 7+49940.002, 
c¢ = 21.905+0.006 &, c/a = 2.921, H. = 1085 kg/mm“; 
4) HfBe) 5, type NaZn, 5, sp.gr. Fm3c - 0,» 4 = 10.005+0.002 A, 
H = 1200 kg/mm“, 
Thus, the Hf-Be system is close to the Zr-Be system from the 
crystal-chemical point of view. The latter also includes four 
compounds which are isostructural with the above compounds 
(N. C. Baenzinger, R. E. Rundle, Ref.2; J. W. Nielsen, N.C. Baenziger, 
Ref.3; A. Zalkin, R. C. Bedford, D. E. Sands, Ref.4). There are 
references: all non-Soviet, 


ASSOCIATIONS: L'vovskiy gosudarstvennyy universitet im, I.Franko 
(L'vov State University imeni I. Franko) ; 
Institut metallurgii im. A. A. Baykova AN SSSR 
(Institute of Metallurgy imeni A.A.Baykov AS USSR) 


SUBMITTED: May 3, 1960 
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Winter and its influence on the construction of overhead telecor munication ‘ines. 


P. 25. (PRZHGLAD KOLEJOWY ELEKTROTECHNICZNY) (Jarszawa, Poland) Vol. 9, no. 2, 
Feb, 1957 


30: Monthly Index of East European Accession (EZAI) LC Vol, 7, No. 5, 1958 
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ans, Antoni (Stargard Smnzacinski) 


In noble sympetition the Western Pomeranian Province haa bean 

victor in the service of traffic eafety and commnication among 

the networks of the Polish State Railroads, Prsegl kolej : 
elektrotech 10 [i.e.15] nooll2334-335 N63. . 
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FTLKO, Antoni 
: Interbranch labor competition in the services of the Safety 


Administration for Traffic and Conmunications Przegl kolej 
elektrotech 15 no.7:207-208, 3 of cover Jl *636 


1. Dyrekeja Okregowa Kolei Panstwowych, Szozecins 
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TYLL, Jerzy, mgr inze 


Second Conference of the Urcvneil for Economic Mutual Assistance 
on the development of fisning fleets, Tech gosp 15 no.3:95 
98 Mr '65. 


1, Committee for Science and Technology, Warsaw. 
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TYLL, Ladislav 
Pee eta ene ae: 
Keratosis pilaris rubra faciei (Brocq), ulerythcma ofryogencs 
(Taenzer-Unna); folliculitis rubra (Wilson). Cesk. derm, 36 no.1: 
55-56 F 62. 


1. Kozni oddeleni OUNZ Pisek, prednosta MUDr., Ladislav Tyll. 
(ERYTHEMA) (KERATOSIS) (FOLLICULITIS) 
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TY LL- JUNGOWSKA, Teresa; ZEGARSKI Witold, 


Diagnostic difficulties in tumors of the large intestine, Polskie 
arch, mad, wewn, 27 no,5:631-642 1957, 


1. 2 I Kliniki Chorob Wewnetrznych A. M. @. Kierownik: prof. dr 
med, M, Gorski. Adres autora: Gdansk, I Klinka Chorob Wewn A, M, 
(INFESTINE, LARGE, neoplasms, 
diag. difficulties (Pol)) 
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TYLL-ZAJACZKOWSKA, Wanda (Warstawa, ul, Spasowakiego 13 m 5) 


Case of Poncet's tuberculous rheumatiam. Polski tygod. lek 
9 no.45:145701459 B Rov 54. . tye lek. 


l. 2 Oddzialu Wewnetrznego doc. dr med. B.Jochwedsa. 
(TUBERCULOSIS, OSTEOARTICULAR, 
rheum. tubero.) 
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4 CZECHOSLOVAKIA/Cultivated Plants - Ornamental. M 


Abs Jour: Ref Zhur Diol., No 12, 1958, 53910 


Author : Tyller, Zdenek 

Inst oe 

Title : Gentiana asclepiadesa in Horticulture 
Orig Pub ; Ziva, 1957, 5, lM 5, 177 

Avstract : Wo abstract. 
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